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Abstract: In this paper, five conditions that have been proposed by Cobb and Shenoy are 
studied for nine different mappings from the Dempster-Shafer theory to the probability 
theory. After comparing these mappings, one of the considerable results indicates that none 
of the mappings satisfies the condition of invariance with respect to the marginalization 
process. In more details, the main reason for this defect is that the classic projection process 
in DST loses some probabilistic information. For solving this problem, the modified 
pignistic probability and the modified normalized plausibility transformation which are 
invariance under marginalization are proposed. The two modified mappings are utilized in 
two ambiguity measures in Dempster-Shafer theory. Then, similar to the mutual 
information in the probability theory, these measures are used for computing the 
dependency of the variables of a social bliss problem on the person's happiness value. 
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1 Introduction 

The Dempster-Shafer Theory (DST) and the Probability 
Theory (PT) are two theories that have been used for 
modeling uncertain data. In each theory, the 
combination and the marginalization rules are utilized 
for various applications. The main different of these two 
theories is that the Dempster-Shafer theory includes 
probability theory as well as set theory. In other words, 
in the Dempster-Shafer theory, the Basic Probability 
Assignment (BPA) is applied to assign masses to a 
subset of the frame of discernments while in the 
probability theory, the Probability Density Function 
(PDF) assigns values to the singleton members. The 
problems arise when we want to make a decision in 
DST. Therefore, the BPA in DST should be transformed 
to the probability density function in PT. 

Some of these mappings are PrPl m , PlP m , PrBel m , 
PraPl m , and PrHyb m that proposed by Sudeno [1], 
CuzzP m as defined by Cuzzolin [2], the pignistic 
probability ( BetP m ) as defined by Philippe Smets [3-6], 
and DSmP e as proposed by Smarandache et al. [7]. 
Besides the issue of decision making, these mappings 
are utilized in the aggregate uncertainty measures for 
computing the amounts of information in DST. 
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Smarandache et al. used the Probabilistic 
Information Content (PIC) as a measure of uncertainty 
for several probabilistic mappings from the DST to the 
PT. After comparing the mappings, they concluded that 
some mappings have conceptual problems and cannot 
produce acceptable results [7]. Klir et al. proposed AU 
as an aggregate uncertainty measure to compute the 
amounts of ambiguity in DST [8]. AU was defined 
based on another DST to PT mapping is denoted by P 61 
as it is defined by the optimization process of the 
algorithm 6.1 [9-12]. 

Jousselme et al. used the pignistic probability to 
measure ambiguity (AM) in Dempster-Shafer theory 
[13]. But, AM dose not satisfy the subadditivity 
condition which is one of the necessary properties of an 
aggregate uncertainty measure. The cause of this defect 
which was found by Klir in [14] was the dependency of 
the pignistic probability on the marginalization process. 

Another application of these mappings is 
transforming a Dempster-Shafer network into a 
Bayesian network. In several articles, Cobb and Shenoy 
have compared two mappings, the pignistic probability 
and the normalized plausibility transformation [15-18]. 
They proposed five conditions should be satisfied by a 
DST to PT transformation. These conditions are: 
Invariance with respect to marginalization, Invariance 
with respect to combination, Idempotency, Unique most 
probable state, and Non-Unique most probable state. 
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